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Squeaking Sand versus Musical Sand. 

Allow me to use your columns to thank Mr. Henry C. Hynd- 
man for the reference in Nature of October 2 (vol. xlii. p. 554) 
to a locality of sonorous sand in the interior of South Africa. 
Its occurrence in the interior is new to me, though it has been 
reported from the west coast at Liberia, and at Cape Ledo, from 
which latter place my friend, Mr. L. Harold Jacoby, a member 
of the American Eclipse Expedition, recently brought me speci¬ 
mens. 

Dr. Alexis A. Julien and myself quite agree with Mr. Carus- 
Wilson in his remarks (Nature, October 9, vol. xlii. p. 568) that 
there is no scarcity of sonorous sand, and only observers are 
lacking. This we established in 1884, when we announced at 
once seventy-four localities on the Atlantic coast of the United 
States, although at the time we began our researches its occur¬ 
rence at Manchester, Massachusetts, was thought to be unique 
in America. The localities were in part reported by the keepers 
of life-saving stations to whom we had sent circulars. 

The old theory adopted by Mr. Cams-Wilson, that the sounds 
are produced by “ rubbing together of millions of clean sand 
grains very uniform in size,” is, we think, insufficient to explain 
musical sand, but well adapted to explain squeaking sand. Two 
distinct classes of sounds are produced by disturbing sand, both 
undoubtedly due to vibrations ; the more common sound is caused 
by attrition of the particles, and has a well-known harsh 
character by no means musical ; this in rare cases becomes a 
loud squeak. The second is caused, we believe, by oscillations 
of the particles themselves protected from actual contact by 
elastic air-cushions, and this is decidedly musical in tone. 
Musical sand yields notes by friction only when dry; squeaking 
sand yields a harsh, shrill squeak (reminding one of the cry of a 
guinea-fowl), best when moist. This latter variety is very rare ; 
we have collected by correspondence and in person over 500 
samples of sand from around the world, and musical sand seems to 
be comparatively common, but only two localities of squeaking 
sand are known to us, both in so-called boiling springs—one in 
Maine, and the other in Kansas. A very small quantity of 
squeaking sand pressed between the thumb and forefinger pro¬ 
duces, when wet, a peculiar shrill squeak—a phenomenon which 
we think well explained by the attrition theory. The magni¬ 
ficent acoustic displays which I have witnessed in the desert of 
Sinai (Nature, vol. xxxix. p. 607} and on the coast of Kauai 
(Nature, vol. xlii. p. 389) are, however, manifestly due to 
greater freedom of oscillatory motion than is possible if the 
particles merely scrape against each other. 

Dr. Julien and I await with interest the second edition of Mr. 
Carus-Wilson's paper, and shall be very much obliged to him 
for giving a large circulation to the results we have obtained by 
extended travel and years of study, though we had planned to 
present the results to the scientific public in our own way. 

H. Carrington Bolton. 

University Club, New York City, October 27. 


Honeycomb Appearance of Water. 

This afternoon, while ascending a mountain pathway adown 
which water was trickling, after the torrents of rain that fell 
in the morning had ceased, I observed an appearance of the 
surface of running water so exactly like the hexagons of the 
bees’ cells that I looked at it carefully for some time. Little 
air-bells of water seemed to issue from under the withered leaves 
lying in the tract, which rushed towards the hexagons, occupying 
an irregular space about four inches by five. As soon as these 
air-bells arrived at the hexagons, they arranged themselves into 
new cells, making up, apparently, for the loss occasioned by the 
continual bursting here and there of the cell-walls. No sooner 
had these cell-walls burst, than others closed in and took their 
places. The worst-formed hexagons were those at the under or 
lower side of the surface—the part of the surface farthest down 
the hill ; here they were larger, and more like circles. By an 
ingenious mechanical theory, Darwin accounts for the hexagonal 
structures of the cells of the hive-bee so as to supersede the 
necessity of supposing that the hive-bee constructed its comb as 
if it were a mathematician. But here the blind forces of Nature, 
under peculiar conditions, had presented an appearance, on run¬ 
ning water less than half an inch in depth, so entirely like the 
surface of a honeycomb, that it would be a startling result 
could it be reproduced in a laboratory. J. Shaw. 

Tynron, November 7. 
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On the Soaring of Birds. 

Mr. Guthrie has suggested (November 6, p. 8) one more 
vera causa of soaring. Like all its predecessors, this seems to 
the last degree unlikely to occur to an extent adequate to the 
explanation of soaring in the sense in which the term is com¬ 
monly used, viz. floating at a constant height without motion of 
the wings. 

May not the true cause be that birds do not soar at all in this 
sense, but only seem to soar because the movement of the wings 
is too rapid for our imperfect eyes to detect? Is it not possible 
that birds which to our eyes seem to soar would betray them¬ 
selves to the camera ? Is it not also possible that in some cases the 
motion may be too rapid to be discovered even by photography ? 

Whether this be the whole truth or not, I venture to protest 
against such statements as that a bird followed a ship for 11 
minutes “without flapping a wing.” If Mr. Guthrie had said, 
“ without any flapping which my eyes could perceive,” I should 
not have had a word of criticism to offer. But that would be an 
entirely different statement. What would be thought of one who* 
should say that he had seen a conjurer with hands a yard apart 
take a card with the right hand out of the left without any move¬ 
ment of either hand? Yet many people have seen or seemed 
to see this common trick. G. W. H. 


A Bright Green Meteor. 

An exceedingly bright green meteor was seen here on the 
8th inst. at 5.30 p.m. It passed from north to south under 
a and & Aries, which would give it an altitude of 19 0 . The path 
was parallel to the above stars and about 5 0 in length. This 
indication may serve to determine the height of the meteor if it 
was seen from elsewhere. J. P. Maclear. 

Cranleigh, Guildford. 


Weighing by a Ternary Series of Weights. 

It has been shown in Nature (vol. xlii. p. 568) that any 
number of pounds may be weighed with weights, the numbers 
of pounds in which form a geometrical progression with 1 for 
first term and 3 for common ratio. The following method of 
treating the same problem may serve to illustrate some remarks 
made by the President of the Mathematical Section of the 
British Association at the recent meeting in Leeds. One of 
these remarks had reference to the fascinating interest attaching 
to such inquiries into the properties of series of numbers, 
another showed that the adoption of special systems of notation 
for different problems was often of great service, and a third 
remark alluded to the attainment of one and the same result by 
diverse methods of procedure. In the present case the interest 
attaching to the subject may be left to speak for itself; the nota¬ 
tion suitable for the problem requires elucidation. It is well 
known that by means of only two figures, 1 and 0, any number 
may be expressed if we agree that the value of the 1 shall be 
doubled every time it is removed one place further to the left, 
so that, for example, 11111 would denote the number 1 + 2 + 4 
+ 8 + 16, and that any number not greater than 31 would be 
denoted by means of five figures or less. It follows that if we 
had five weights of corresponding value to the above five 
numbers we could weigh any number of units of weight from 1 
to 31. Now, the present problem only differs from this in two 
respects—namely, in that the 1 increases threefold in value on 
j being removed one place to the left, and that the value denoted 
i by it may in any position, except the place on the extreme left, 
be taken negatively. Let us agree to denote the negative value 
by using a different type, and we may then indicate all values 
from 1 to 40 as follows :— 


1 

1 

111 

5 

1111 

14 

1011 

23 

1111 

32 

u 

2 

110 

6 

1110 

15 

1010 

24 

1110 

33. 

10 

3 

111 

7 

1111 

16 

1011 

25 

1111 

34 

11 

4 

101 

8 

1101 

17 

1001 

26 

1101 

35- 



100 

9 

1100 

IS 

1000 

27 

1100 

36 



101 

10 

1101 

19 

1001 

2S 

1101 

37 



111 

11 

mi 

20 

1011 

29 

nil 

38 



110 

12 

1110 

21 

1010 

30 

1110 

39- 



111 

18 

1111 

22 

1011 

31 

Rll 

49 
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In the extreme right-hand column of this table, where 1 
denotes a single unit, the figures 1 , 1,0 are written each once and 
then repeated in the same order, and so on to the end. In the 
second column, where 1 denotes three units, each figure is re¬ 
peated three times, and then again three times, and so on to 

I , | 

the end, but this column begins at the value —-—. The third 

9-1-1 

column, where 1 denotes nine units, begins at the value —- —, 
and the figures are repeated nine times. The fourth column, in 
which 1 stands for 27, begins at the value —-—, and contains 

only the figure 1, twenty-seven times repeated. Hence it will 
be found that, in order to weigh all the pounds from one to forty, 
we shall have to make use of each weight twenty-seven times. 

If, instead of four, seven weights were used, we might, by 
using each weight 3 s = 729 times, weigh any number of pounds 

from 1 to 729 + —- = 1093 1 pounds. 

Further, we may, for any given number of weights, construct 
tables, one for each weight, showing the numbers of pounds for 
■which it will be used positively, and also indicating by different 
type the numbers for which it has to be subtracted. Thus, 
with five weights we should have for the first four the follow¬ 
ing tables, whilst the fifth would contain the 81 consecutive 
numbers beginning with 41 and ending with 121, all to be used 
positively. 


1 

4 

7 

10 

13 

16 

19 

22 

25 


2 3 

4 

11 

12 

13 

20 

21 

22 

28 

31 

34 

37 

40 

43 

46 

49 

52 


29; 30 

31 

38 

39 

40 

47 

48 

49 

55 

58 

61 

64 

67 

70 

73 

76 

79 


56 57 

58 

65 

66 

67 

74 

75 

76 

82 

85 

88 

91 

94 

97 

100 

103 

106 


831 84 

85 

92 

93 

94 

1011102 

103 

■109 

112 

115 

118 

121 

2 

5 

8 

11 


110111 

112 

119 

120 

121 

5 

6 

7 

14 

17 

20 

23 

26 

29 

32 

35 

38 


14; 15 

16 

23 

24 

25 

32 

33 

34 

41 

44 

47 

50 

53 

56 

59 

62 

65 ! 

41' 42 

43 

50 

51 

52 

59 

60 

61 

68 

71 

74 

77 

80 

CO 

CO 

86 

89 

92 

68 69 

70 

77 

78 

79 

86 

87 

88 

« 

98 

101 

104 

0 

0 

113116 119 

95' 96 

97 104 105 106 

1131114 115 

1 


5 6 

7 

8. 9 

10 

11 

12 

tsj 

14 

15 

1 i 

16! 17 IS 

; 

191 20 

21 

22 

-32! 33 

34 

35 36 

37 

38 

39 

40 

23 

24 

25 26 27 

2Sj 29 

30 

31 

-59 60 

61 

62 j 63 

64 

65 

66 

G7j 

32 

33 

34j 35; 26 

87; SS 

39 

40 

86- 87 

8S 

89 i 90 

91 

92 93 

94. 

95 

96 

971 981 99 

100 101 

102 

103 

113.114 115 

1161117 

118 

119;120 

121: 

104 

105 

106 107 108 

109 110 

111 

112 

14 15 

16 

17 ( 18 

19 

20 

21 

22; 

113 

114 

115 116 117 

118 119 120 

121 

41 42 

43 

44 45 

46 

47 

48 

49 

41 

42 

43 44 45 

46 47 

48 

49 

68 69 

70 

71 72 

73 

74 

75 

76| 

50 

51 

52! 53 1 54 

55 56 

57 

58 

95' 96 

97 

98 99 

100 

101 

102 

103 

59 

60 

61 62; 63 

64, 65 

66 

67 


Supposing, now, we wished to determine how any number of 
pounds, less than 122, may be weighed by means of the weights 
1, 3, 9, 27, 81, we seek the number in question, say, for example, 
115, first in the upper part of each of the first four tables, as well 
as in the fifth, and find in this way that we shall require to place 
all the weights except the weight 3 on one side of the balance ; 
and as the same number is found in thick type in the second table, 
we see that the weight 3 must be placed in the opposite scale of 
the balance, and we have 1 + 9 + 27 + 81 - 3 = 115. In like 
manner 70 = 1 + 81 - (3 + 9) and 38 = 3 + 9 + 27 — 1, It 
is manifest that these tables, like the similar tables founded on 
the binary series, 1, 2, 4, &c., may be used to discover what 
number up to a certain limit a person has thought of, on being 
informed first in which of the tables the number occurs in the 
upper part of the table, and then in which, if any, of the re¬ 
maining tables it is found in the lower part. For this purpose 
it is only necessary to add together, not the lowest numbers at 
the head of the tables, as for the binary series, but to take in 
each table a number one less than the double of the lowest 

1 The coincidence of this number with the number of Nature in which 
this subjest was introduced is, of course, purely fortuitous. 
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number, both in the positive and in the negative group, and 
then to subtract the second sum from the first. 

Many facts respecting such tables as the above may be ascer¬ 
tained from the following rows of numbers, which are formed, a 
column at a time, beginning on the left with 1 , 0 , I, and adding 
the last number to each of the former two, which gives 2 , 1 and 
their sum, 3, for the second column ; from these 3 + 2, 3 + 1, 
and their sum, for the third, and so on. 


1 , 

. 2 . 

. 5 

. 14 , 

. 41 . 

. 122 . 

. 365 . 

1094 

0 

. 1 , 

. 4 , 

. 13 , 

. 40 . 

. 121 , 

. 364 , 

1093 

1 

. 3 . 

. 9 . 

. 27 . 

81 . 

. 243 , 

, 729 , 

. 2187 


The upper row contains the lowest numbers in the several 
tables ; the middle number in any column shows the highest 
number of units that can be weighed with the weights shown in 
the last row as far as the preceding column. The first two row's, 
moreover, show, in reverse order, how many times each weight 
will be used positively or negatively. The highest of the 
weights, for example, will be used only positively, as shown 
by the numbers 1 , 0 in the first column, the weight next to the 
highest will be used twice as often positively as negatively, as 
shown by the numbers 2 , 1 in the second column, and so on. 
Thus, for five weights we should have in the first table, as 
shown by the fifth column, 41 numbers in-the upper part of the 
table, 40 in the lower part; in the second table the correspond¬ 
ing numbers are 3 x 14 and 3 x 13 ; in the third 9x5 and 
9x4, and in the fourth 2 x 27 and 27, as we have already 
found above. J. Willis. 

Bradford, October 22 . 


THE CELL THEORY, PAST AND PRESENT i 1 
II. 

'THE continued investigations into the structure of 

-*• cells, both in plants and animals, led to modifications 
in the conception of their morphology. Hugo von Mohl 
announced that he had discovered ( Botanische Z'eitung, 
translated by A. Henfrey in Taylor’s “ Scientific Memoirs,” 
vol. iv., 1846 ) in the vegetable cell, after being acted on 
by alcohol and iodine, a thin nitrogenous membrane dis¬ 
tinct from and applied to the inner surface of the cellulose 
wall of the cell, which he named the primordial utricle. 
He regarded it as forming a vesicle within the cell wall, 
and containing the contents and the nucleus. By subse¬ 
quent observers it has been shown that the primordial 
utricle is nothing more than a thin layer of protoplasm 
lying close to the cellulose wall, and inclosing the sap cavity 
of the cell. 

Prof. Huxley, in an article on the cell theory ( British 
and Foreign Medico-Chirurgical Review, October 1853 ), 
criticized the views of Schleiden and Schwann, and intro¬ 
duced the terms endoplast and periplast into histological 
description. He regarded the primordial utricle as the 
essential part of the endoplast in the plant, and as homo¬ 
logous with the “ nucleus” of the animal cell ; whilst the 
protoplasm and nucleus are simply its subordinate modi¬ 
fications. The periplast, on the other hand, consisted in 
plants of the cellulose cell wall; whilst in animals the 
cell wall and matrix of cartilage, the cell walls and inter¬ 
cellular substance of connective tissue, the calcified matrix 
of bone, and the sarcous elements of muscular fibre, were 
all examples of periplast which had passed through various 
forms of chemical and morphological differentiation. 
Huxley maintained that the periplast was the meta- 
morphic element of the tissues, and by its differentiation 
every variety of tissue was produced, owing to intimate 
molecular changes in its own substance. The endoplast 
again might grow and divide, as in the process of cell 
multiplication ; but it frequently disappeared, and under¬ 
went neither chemical nor morphological metamorphosis ; 
and so far from being a centre of vital activity, he held 
that it exercised no attractive, metamorphic, or metabolic 
force upon the periplast. 

1 The Inaugural Address delivered to the Scottish Microscopical Society, 
by Sir William Turner, F.R.SS. L. and E,, President of the Society. 
Continued from p* 15. 
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